Stent thrombosis distal to the segment showing early in-stent restenosis with everolimus-eluting stent  by Kurisu, Satoshi et al.
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Stent  thrombosis  remains  a  severe  complication  after  deployment  owing  to its high mortality.  In the
current  report,  we  present  a case  of  stent  thrombosis  distal  to the segment  showing  ﬂow-limiting  earlyeceived in revised form 5 January 2013
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in-stent  restenosis  with  an everolimus-eluting  stent.
<Learning  objective:  Cardiologists  should  be  aware  of the  potential  risk  of  stent  thrombosis  in  patients
undergoing  stent  deployment  distal  to the  segment  where  early  restenosis  is  likely  to occur.>
© 2013  Japanese  College  of  Cardiology.  Published  by Elsevier  Ltd.  All  rights  reserved.hrombosis
ntroduction
With the introduction of P2Y-receptor antagonists in combina-
ion with aspirin, the frequency of in-stent thrombosis decreased
ubstantially in stable patients [1]. However, stent thrombosis
emains a severe complication after deployment owing to its high
ortality [2]. In the current report, we present a case of stent
hrombosis distal to the segment showing ﬂow-limiting early in-
tent restenosis with an everolimus-eluting stent (EES).
ase report
A 47-year-old woman with diabetes and peripheral artery dis-
ase, who had received hemodialysis for 3 years, was  admitted
ue to chest pain in April 2010. Emergency coronary angiography
howed a signiﬁcant stenosis in the proximal left anterior descen-
ing artery and left circumﬂex artery, but not in the right coronary
rtery (Fig. 1, left panel). Coronary artery bypass grafting was  per-
ormed only for the left coronary artery. After the operation, she
as treated with aspirin (100 mg), clopidogrel (75 mg), pravastatin
10 mg), and insulin therapy.
In November 2010, she had recurrent angina and was  admit-
ed for coronary angiography. Coronary angiography showed a
ew stenosis in the proximal to mid  right coronary artery (Fig. 1,
ight panels). The stenosis was pre-dilated with a 2.75/12 mm
alloon. An EES 3.0/18 mm was deployed in the proximal seg-
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ttp://dx.doi.org/10.1016/j.jccase.2013.03.003ment and another EES 2.5/23 mm in the mid  segment. These
EESs were post-dilated with a 3.25/12 mm  non-compliant balloon.
There was no signiﬁcant increase in myocardial enzymatic release,
and she remained asymptomatic for 3 months after the proce-
dure.
In February 2011, she was admitted again because of recurrent
angina. Coronary angiography showed an in-stent restenosis in the
proximal segment due to neointimal hyperplasia with a Throm-
bolysis in Myocardial Infarction (TIMI) 1 ﬂow (Fig. 2). The in-stent
stenosis was dilated repeatedly with a 3.25/12 mm non-compliant
balloon. After the procedure, repeat coronary angiography showed
a TIMI 3 ﬂow, and a new stenosis distal to the previous EESs.
Another EES 2.5/23 mm was deployed, overlapping with the outlet
of the previous EESs. There was  no signiﬁcant increase in myocar-
dial enzymatic release, and she remained asymptomatic for one
month after the procedure.
In March 2011, she was admitted again because of recur-
rent angina. Coronary angiography showed a recurrent in-stent
restenosis in the proximal to mid  segment with a TIMI 1 ﬂow.
The in-stent restenosis was  dilated repeatedly with a 3.25/12 mm
non-compliant balloon (Fig. 3, upper panels). After the proce-
dure, repeat coronary angiography showed a TIMI 3 ﬂow, and a
thrombus within the last EES (Fig. 3, lower panels). Intravascular
ultrasound (IVUS) revealed the absence of neoinitimal hyperplasia
with a stent diameter of 2.8 mm × 3.0 mm within the EES (Fig. 4).
Neither stent malapposition nor fracture was found. A throm-
bus with a diameter of 1.5 mm × 1.5 mm was  found within the
EES. Interestingly, the thrombus became round during diastole
and depressed during systole on IVUS. Although manual aspi-
ration and balloon dilatation were carried out repeatedly, the
vier Ltd. All rights reserved.
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Fig. 1. In April 2010 when coronary artery bypass grafting was  performed, no signiﬁcant stenosis was found in the right coronary artery (left panel). In November 2010,
coronary angiography showed a new stenosis in the proximal to mid  right coronary artery (right panels). CABG, coronary artery bypass grafting; EES, everolimus-eluting
stent;  PCI, percutaneous coronary intervention.
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Hig. 2. In February 2011, coronary angiography showed an in-stent restenosis in 
tenosis distal to the previous everolimus-eluting stents (EESs). Another EES was  
ntervention.
hrombus remained unresolved during the procedure. Continuous
ntravenous heparin was initiated and anticoagulant therapy with
arfarin was subsequently added to dual antiplatelet therapy. Ten
ays later, no thrombus was found on angiography. At 12 months
fter the ﬁnal procedure, she remained well without further
ngina.
iscussion
In the current report, we demonstrated a case of stent throm-
osis distal to the segment showing ﬂow-limiting early in-stent
estenosis with EES.
The introduction of drug-eluting stents (DES) reduced the
ate of in-stent restenosis compared to bare metal stents [3,4].
owever, the frequency of stent thrombosis has not decreasedoximal segment. After its dilatation, repeat coronary angiography showed a new
ed, overlapping with the outlet of the previous EESs. PCI, percutaneous coronary
with DES. Stent thrombosis with DES is commonly associated
with delayed endothelialization and polymer-induced inﬂam-
mation. Several procedure-related factors associated with stent
thrombosis have been reported, including stent malapposition,
underexpansion, stent length, dissections, or persistent slow ﬂow
[5,6]. In the current case, stent malapposition was  not found on
IVUS, and decreased coronary ﬂow due to in-stent restenosis
might be associated with the development of stent thrombosis.
Several patient-related factors have been also reported, including
acute coronary syndrome, diabetes, renal failure, and low ejection
fraction. Patients on hemodialysis or continuous ambulatory
peritoneal dialysis have been reported to show evidence of a
higher degree of hypercoagulation [7,8]. Therefore, in the current
case, diabetes and hemodialysis might also have contributed to
the development of stent thrombosis.
e22 S. Kurisu et al. / Journal of Cardiology Cases 8 (2013) e20–e23
Fig. 3. In March 2011, coronary angiography showed a recurrent in-stent restenosis in the proximal to mid  segment. After its dilatation (upper panels), repeat coronary
angiography showed a thrombus within the last everolimus-eluting stent (lower panels). PCI, percutaneous coronary intervention.
Fig. 4. Intravascular ultrasound images within the last everolimus-eluting stent. PCI, percutaneous coronary intervention.
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Previous studies suggested that thrombus in patients with stent
hrombosis was relatively platelet-rich and had a lower ﬁbrin com-
osition compared to thrombus in patients with de novo coronary
hrombosis [9,10]. Because balloon dilatation and intracoronary
hrombolysis had had limited efﬁcacy in resolving stent thrombosis
11], manual aspiration was carried out repeatedly [12]. However,
he thrombus remained unresolved during the procedure. On IVUS,
he thrombus became round during diastole and depressed dur-
ng systole. This peculiar character of the thrombus might result in
nsuccessful manual aspiration at least in part. In addition to anti-
oagulation therapy, increased coronary ﬂow after the treatment
f ﬂow-limiting recurrent in-stent restenosis was  probably effec-
ive in resolving the thrombus. Another promising therapy was
ntraaortic balloon pumping which could increase peak coronary
lood ﬂow velocity [13]. However, we did not choose this strategy
ecause of peripheral artery disease.
In conclusion, cardiologists should be aware of the potential risk
f stent thrombosis in patients undergoing stent deployment distal
o the segment where early restenosis is likely to occur.
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